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Abstract: In the framework that interdisciplinary projects could be a potential tool to improve learning
processes in higher education, a teaching innovation experience was carried out. This study presents
the didactic experience carried out between two first-year subjects of the Degree in Physical Activity
and Sport Sciences. The experience consisted of designing and implementing a practice activity
from an interdisciplinary approach and with the support of technological tools, such as the use of
platforms, recordings and sports technique analysis software. The main aim of the present study was
to assess such an experience according to students’ perception. The instrument used to assess such
an interdisciplinary experience was a questionnaire of 17 items. The sample comprised 79 students
who attended both subjects simultaneously. The reliability of the instrument is ensured according to
Cronbach’s alpha (a = 0.903). The results of this study, as interdisciplinarity and organizational aspects,
were highly assessed. The analysis of the survey also indicates that this interdisciplinary practice
activity helped subjects to achieve a more meaningful level of both integrated and specific knowledge.
Keywords: biomechanics; gymnastic skills; interdisciplinary approach; technology-enhanced learning;
teaching innovation experience
1. Introduction
The implementation of the European Higher Education Area (EHEA) promotes skills-based
learning that students must develop. Consequently, González and Wagenaar [1] define the term
“competencies” as a dynamic set of attributes, linked to the knowledge and implementation that
describe the learning objectives of an educational program. This new plan has motivated university
faculty to rethink teaching strategies, prioritizing the teaching process over what is taught and framing
the contents in the context of their professional future. Under these premises, various debates and
investigations [2–5] have arisen, motivating the launch of a series of experiences aimed to enhance the
interrelationship between the knowledge acquired in the different disciplines or subjects.
In this context, we are experiencing how education evolves from a traditional educational model,
by disciplines, to one where interdisciplinarity is prioritized. Morín [6] relates disciplines to a category
that organizes scientific knowledge. Previously, Torres [7] pointed out that the classical educational
model by disciplines is based on a fragmentation (or atomization) of knowledge which started at the
beginning of the last century. He suggests that this traditional education model encourages students
to develop memoirist strategies in order to meet their curricular requirements. This model entails
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several drawbacks, such as the difficulty of critical reflection, an abstract perception of concepts and an
obvious difficulty in applying the acquired knowledge to their future professional environment.
On the other hand, opposed to the fragmentation of knowledge, is the educational approach based
on the integration of knowledge [8]. This model, usually related to interdisciplinarity, has been highly
promoted by countries such as the United States and Canada [9–11]. Proponents of interdisciplinarity
in higher education point out that it promotes new forms of communication and collaboration between
disciplines [12,13], allowing students to acquire specific useful problem-solving skills.
It is advisable to give a brief review of the discipline and interdisciplinarity terms. Although there
is no absolute consensus about both definitions and the requirements to be defined as such [14],
we highlight the following. On one side, Torres [7] (p. 58) states “A discipline is a way to organize
and delimit a working territory, to concentrate research and experiences within a certain point of
view”. This disciplinary fragmentation is the product of research work that has allowed a profound
understanding of specific fields that have managed to entrench themselves. On the other side, the term
interdisciplinarity arises as a critique of an overly compartmentalized science. Cooke et al. [11]
defines interdisciplinarity “as the way of building and creating new and multifaceted knowledge”.
For these authors, interdisciplinarity involves paths of collaboration and teamwork between people
from different disciplines involved in a common problem. Therefore, interdisciplinarity promotes the
integration of knowledge and facilitates the learning process, to the detriment of fragmentation in
isolated disciplinary areas. Similar definitions can be found in Klein [15,16].
Numerous recent publications share experiences and reflections on interdisciplinary studies,
and some of them are then mentioned, without intending to perform a full count of all of them.
For instance, Cárdenas et al. [3] share their experience in the double Degree of Social Work and Social
Education during two successive academic courses. For these authors, the experience was highly
satisfactory for both the students and the teaching team. However, they point out that this methodology
demands a high degree of coordination between the teachers in charge of the educational process.
Furthermore, a number of studies focused on the statistical analysis of an interdisciplinarity experience
can be found in the literature [17–20]. Another interesting proposal is the one detailed by Koch et al. [21]
involving first-year university students in an interdisciplinary project. These authors state that this
teaching framework confirms that interdisciplinary study projects should be considered as an effective
approach to enhance higher education. In addition, these projects can potentially fulfil students’
psychological needs and enhance students’ academic engagement. Recently, Santaolalla et al. [5]
designed and implemented an interdisciplinary model for education teachers, from which they
developed an empirical study to analyze its impact on the learning process. Their results indicate an
improvement in teaching skills and competencies when comparing pre- and post-experience data.
Regarding sports sciences, Piggott et al. [22] conducted a systematic analysis of 36 articles to
determine whether talent identification, talent selection and competitive performance are based on
interdisciplinary or multidisciplinary research. The main conclusion of this work is that most of the
articles considered, which were focused on improving the understanding of athletic performance,
were classified as interdisciplinary because of the incorporation of knowledge, methods and measures
from three or more subdisciplines.
In Spain, the Royal Decree (RD) 1393/2007 [23] establishes the organization of Spanish university
education to conform to the requirements of the EHEA. This RD indicates the need to establish
pedagogical criteria and methodologies to ensure the quality of university studies. In the Spanish
educational context, the use of active methodologies is strongly recommended, where autonomous
work, decision-making and collaborative work are part of the teaching by competencies. In this sense,
interdisciplinarity becomes more relevant, showing a global vision, not isolated, in search of solutions
to different challenges or difficulties that society demands [5].
The preceding paragraphs show that the methodology based on interdisciplinarity is not something
novel in itself, as it has been a manifest trend since the end of the last century and whose references
remain valid today. In fact, it appears that this methodology has gained more support over the past
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two decades. However, it seems that both administrative and bureaucratic difficulties together with
high demands for coordination among teachers may have delayed its implementation to a greater
extent [10]. It is worth noting that there are essential advantages and disadvantages of both disciplinary
and interdisciplinary approaches. Moreover, there is a broad discussion about different types of
interdisciplinarity that the reader can consult in Griffin et al. [24]. It should be mentioned that we do
not necessarily consider disciplines with a negative connotation. To ensure that interdisciplinarity
makes sense, sufficiently developed disciplines supporting it should already have been developed.
As Pozuelo et al. [8] suggest, in order to achieve a broader view of the object of study, it is necessary to
increase the scope and to break the boundaries of the subjects.
In addition to previous premises, it is worth mentioning that using information and communication
technologies (ICT’s) as a complement to this strategy is a suitable resource to improve educational
quality and performance. Cabero and Martínez [25] point out that these are tools that complement
the acquisition, enrichment and generation of knowledge, so their inclusion in the teaching–learning
process can be very useful to achieve more situated and integrated learning [26].
The concern of this research project is to develop a teaching methodology that involves students
and enhances their engagement, improving their learning process through interdisciplinary practices.
Consequently, the work we are presenting is inspired by the interdisciplinary nature of the sports
sciences, pointed out by Piggott et al. [22]. Our goal is to transfer this observed feature in the research
field to the higher education environment. To do this, an interrelated and coordinated pilot practice
activity was articulated and implemented between two first-year subjects: Biomechanics of Physical
Activity (BPA) and Gymnastics and Artistic Skills (GAS), in the Degree in Physical Activity and Sport
Sciences (PASS). This research aims to assess university students’ perception of such interdisciplinary
experience, supported by technological tools in terms of the organizational and acquisition of both
integrated and specific knowledge.
2. Materials and Methods
2.1. Participants
This teaching experience was carried out with first-year PASS students of the University of
Alicante, during the 2019–2020 academic year, linking the subjects of BPA and GAS. Students were
invited to participate in this research study by answering an online questionnaire. The sample consists
of N = 79 students (51 males and 28 females), which corresponds to about 72% of students enrolled in
the academic year 2019–2020. The sample was selected for convenience and availability. Students were
informed that their answers to the questionnaire were completely voluntary and anonymous.
2.2. Description of the Experience
In the first semester of the mentioned academic year, the faculty of both subjects designed and
planned the interdisciplinary experience. During the second semester, the implementation of the
educational practice was carried out. This practice consisted of students performing a specific gesture
of gymnastic disciplines for further technical and biomechanical analysis. The characteristics of such
gestures were carefully chosen in order to allow an enhanced technical and conceptual analysis for both
subjects. The gesture chosen for the teaching practice was a vertical jump with previous race. From the
point of view of the GAS subject, the jump is a fundamental and common gesture in gymnastics,
where reaching a high height and a correct body posture in the flight phase are a guarantee of good
technical efficiency. Therefore, flight time becomes the most relevant physical variable. Knowing the
various phases that set up the jumps and the technical descriptors of each are issues that students
should develop to optimize their execution. On the other hand, biomechanical analysis of jumps
is usually a recurrent process for the BPA subject, since some relevant parameters for any athlete,
i.e., jump height and developed power, can be obtained. Besides, by incorporating a previous race into
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the jump gesture, the analysis is even more interesting, as the theoretical framework related to practice
is expanded.
The experience was performed during a total of three sessions, the first one was 3 h long and
associated with the GAS subject, and then two sessions associated with BPA, which were 2 h long
each. During the first session, the sports gesture, data collection (which implies the registration of the
jump on the contact platform and recording of the gesture) and technical analysis were performed.
It is worth noting that this phase of the activity was carried out in the tatami room of the University
of Alicante, ensuring the ideal conditions for physical activity. At the beginning of the session,
students were informed about how practice was going to be developed. A form for the technical
analysis of the gesture was also provided by faculty. Quantitative biomechanical analysis of the jump
was carried out during the 2 h BPA sessions. Previously, students had access to instructive resources
and guidelines, which also included links to software tutorials usually used to perform the motion
analysis. During the biomechanics session, different introductory activities were carried out both for
the use of contact platforms (which was used to register the flight time and therefore jump height),
as well as to the motion analysis software “kinovea”. Figure 1 shows an example of the biomechanical
analysis performed.
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2.3. Instru ent
The teaching experience as assessed quantitatively through a closed response questionnaire
that as provided to students after the educational experience and subsequently analyzed ith
SSPS 26.0.0.0 soft are. s our concern about this experience is rather specific regarding the context
and the subjects involved, we developed our own questionnaire. We were particularly interested
in knowing whether this practice activity contributes to acquiring an integrated kno ledge of both
subjects. Further ore, another interesting aspect for us was the extent if the students achieve a better
understanding of syllabus content. With this aim, the author elaborated a set of 17 items, which were
reviewed by 3 experts in higher education. The questionnaire was developed for the evaluation of two
thematic blocks. Block 1 is encouraged to assess the integral aspect of the experience (eight items) and
Block 2 values the perception of the acquisition of specific knowledge (nine items). The questionnaire
structure is shown in Table 1. Answers for each item were given on a five-point Likert scale ranging
from 1 (completely disagree) to 5 (completely agree), except for items 13 and 14, where the Likert scale
corresponds to: 1: Very difficult; 2: Difficult; 3: Neutral; 4: Easy; 5: Very easy.
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Table 1. Questionnaire items.
Item Block 1
3 The time allocated to develop the practice activity has been sufficient.
4 The tasks set were sufficient for the number of students.
5 The material used for the practice activity in both subjects has been adequate.
8 Qualitative biomechanical analysis has helped me distinguish phased division from thetechnical gesture.
9 Quantitative biomechanical analysis has helped me to understand the technical requirements of thegesture posed in the GAS subject.
12 Performing this practice has made it easier for me to understand the different technical phases of amovement through the observation and self-assessment sheets.
15 In general, I think it is positive to do practices linking both subjects, BPA and GAS.
16 I would like to carry out practices linking the BPA subject with other subjects.
Block 2
1 I believe that the practice activity has been properly explained in the BPA subject.
2 I believe that the practice activity has been properly explained in the GAS subject.
6 The complementary material recommended by the BPA teacher has helped me to improve the practiceexperience of sports gesture analysis.
7 The activity has helped me to understand the theoretical–practical concepts of the GAS subject.
10 Using motion analysis software has helped me understand the kinematics concepts of the BPA subject(e.g., average speed, instantaneous speed, etc.).
11 Performing this practice has helped me to understand the concepts of dynamics of the BPA subject(e.g., reaction force, impulse, initial strength principle).
13 The level of complexity of the practice from the point of view of biomechanical analysis has been . . .
14 The level of complexity of the practice from the point of view of technical execution has been . . .
17 I agree that learning this kind of biomechanical analysis will be useful in my professional future.
The reliability of the instrument was estimated through Cronbach’s alpha to validate the internal
consistency of the instrument (α = 0.908). Table 2 shows the Cronbach’s alpha values when removing
each element. In this case, we can see that reliability of the questionnaire is adequate (α > 0.70).












if the Item Has
Been Removed
1 64.73 78.326 0.650 0.901
2 65.37 77.594 0.493 0.906
3 65.18 76.840 0.599 0.902
4 65.00 77.641 0.669 0.900
5 64.80 79.369 0.634 0.902
6 64.85 77.413 0.702 0.899
7 65.47 77.688 0.525 0.905
8 64.76 77.800 0.620 0.901
9 65.11 79.384 0.430 0.908
10 64.89 76.820 0.682 0.900
11 64.95 78.254 0.614 0.902
12 64.92 77.661 0.664 0.900
13 65.61 79.600 0.501 0.905
14 65.25 78.525 0.497 0.905
15 64.84 77.985 0.573 0.903
16 64.75 78.115 0.609 0.902
17 64.95 76.869 0.507 0.906
N = 0 79, α = 0.908
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2.4. Data Analysis
A descriptive statistical analysis from mean, medians and SD was performed through SSPS 26.0.0.0
software. Then, an exploratory factorial analysis of Block 1 was carried out to identify the variables
that relate to each other.
3. Results
As noted in Table 3, the question “Qualitative biomechanical analysis has helped me distinguish
phased division from the technical gesture” (item 8) and “I would like to carry out practices linking the
BPA subject with other subjects” (item 16) are the highest-valued aspects (Me = 5). Likewise, the items
associated with the organizational aspects (items 3, 4 and 5) of the activity were satisfactorily valued
by the students (Me = 4). Items related to the proper acquisition of both integrated (items 9 and 12)
and specific knowledge (item 7, 10 and 11) were optimally perceived (Me = 4). Students also express a
high interest in performing similar practices in the future (item 15) (Me = 4). Participants also agree
that the information, pre-practice explanations and supplementary material used (items 1, 2, 6) were
appropriate (Me = 4). In addition, students’ assessments regarding the usefulness of the activity for
their work future (item 17) were positive (Me = 4).
Table 3. Descriptive statistics for students’ perception of the educational experience (N = 79).
Item Mean Std. Error Median Std. Deviation
1 4.35 0.09 4.00 0.75
2 3.72 0.11 4.00 1.02
3 3.91 0.10 4.00 0.93
4 4.09 0.09 4.00 0.79
5 4.29 0.08 4.00 0.68
6 4.24 0.09 4.00 0.77
7 3.62 0.11 4.00 0.96
8 4.33 0.09 5.00 0.83
9 3.97 0.11 4.00 0.93
10 4.20 0.09 4.00 0.84
11 4.14 0.09 4.00 0.80
12 4.16 0.09 4.00 0.79
13 3.48 0.09 3.00 0.81
14 3.84 0.10 4.00 0.93
15 4.25 0.10 4.00 0.87
16 4.34 0.09 5.00 0.86
17 4.14 0.12 4.00 1.07
Finally, the assessments of the level of difficulty of the tasks proposed in the educational experience
from the point of view of biomechanical analysis (items 13) correspond to a median value (Me = 3) and,
from the point of view of the technical execution of the jump (item 14), it was slightly simpler (Me = 4).
Subsequently, an exploratory factorial analysis was performed. The results of Bartlett’s sphericity
test and the Kaiser–Mayer–Olkin (KMO) index are here addressed. Barlett’s sphericity test is significant
(χ2 = 233.787, gl = 28, p = 0.000), indicating that the correlation matrix is significantly different from
the identity matrix—a correlation matrix of 0 between the variables—so it is susceptible to factor
analysis. Similarly, the KMO index is 0.788, higher than 0.50. The next step is to analyze the number of
factors obtained and the percentage of variance explained by each of them. In our example, two factors
appear, the first explains 32.182% of the variance, the second explains 29.186% of the variance. In total,
the two factors account for 61.386% of the variance, a percentage within the typical values (60–80%)
established as the minimum requirement. We identify these components with the interdisciplinary and
organizational aspects that set up the questionnaire. Table 4 shows the rotated factorial matrix—using
the varimax method—in which the saturations, or factorial loads, of each item (or variable) appear in
each factor for the items in Block 1.
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Table 4. Rotated component matrix a.
Components









Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a Rotation converged in three iterations.
4. Discussion
The results of our study show that students’ assessment were highly positive regarding
interdisciplinary and organizational aspects. Participants expressed an interest in continuing
performing practices in this line and this helped them to better understand the content of both subjects.
According to various authors [27,28], interdisciplinary strategies can influence other associated aspects,
such as motivation or predisposition towards content to learn, determining factors and keys to
meaningful learning that last over time.
The results indicate that the students positively value the advantages of integrating the knowledge
that each discipline brings to apply it in their professional activities. Therefore, performing practices
integrated into and related with the professional field is very enriching and motivating for their training
process. Interdisciplinarity can facilitate a better understanding of curriculum content and offer higher
quality in the acquisition of skills, thus achieving more solid learning [11] due to the relevance of
these aspects. In addition, interdisciplinary practices promote the improvement and development of
teaching skills [5], improving academic engagement, basic competencies and autonomy in the training
of higher education students [21]. On the other hand, proposals for practices such as the one carried
out in this study will bring us closer to the development of more thoughtful, critical and self-regulated
learning skills. These will be able to ensure a more meaningful and situated learning towards the
professional future of students [29–31].
It is also interesting to highlight the use of technologies in the development of the practice. It is
present at two stages, first at the time of the execution of the technical gesture through the use of
recording cameras and the contact platform to register the jump, and second in the subsequent analysis
of the jump through the use of software for motion analysis. The students point out that the use
of these tools has allowed them to improve the step of acquisition content usually required in the
syllabus of the subjects. Along this line, Cabero and Martínez [25] argue that the use of technological
resources facilitates the construction of knowledge. Likewise, such interdisciplinary proposals with
technological support can allow a greater connection between theory and practice, thus offering more
placed learnings of the specific contents to be developed [26], in this case, the kinematic analysis of the
technical gesture. In this sense, this type of practice favors the connection between theory and practice.
Vega, Hederich and Vidaci [32] argue that it is essential to expose theoretical–practical content in a
linked way. The methodologies used need to take into account the learning context, the actions to be
developed and the experience of students in the field of work. The use of problem-solving practices,
challenge approaches or simulated practices would help to interrelate the practice with the theoretical
aspects [31].
Concerning Block 2, where the perception of acquisition of specific knowledge was assessed in
each subject, participants positively graded pre-practice explanations, as well as the material used.
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The students point out the ability to better assimilate and understand the specific matter treated with
this practice. Specific resources, such as observation, self-assessment and the co-assessment sheet
of technical gestures, facilitated their learning. These resources that enable self-regulated learning
can be useful in developing aspects such as responsibility and active involvement in the training
process [33,34]. In addition, these complementary materials promote communication and feedback by
providing learners with the necessary information to be aware of their progress [35,36].
Finally, students point out that the level of complexity of the practice was appropriate to their
level of knowledge. In coincidence with Zhang et al. [37], the planning and organization of curriculum
content and its adequacy in terms of the level of demand must be in line to ensure the continuity and
interest of students towards what they learn. These considerations should be taken into account in
the design of interdisciplinary practices in order to enhance comprehensive training. In this sense,
many teachers point out having difficulties in planning a subject by competencies, and demand
instructions and models from the institutions [38,39]. The design of interdisciplinary practices must be
global and inclusive. These issues require a high degree of planning and coordination between teachers,
constant involvement with and between students; and a fluid communication channel between both [3],
issues that are not always easy to address.
One of the limitations of this study is the lack of a control group. As both subjects are mandatory
in the curricula of first-year studies, and due to the uneven distribution of students in the different
groups of each subject, it was impossible to have a control group. However, as the general idea of this
pilot study was to observe a first reaction of learners to this kind of methodology, we considered it
meaningful to assess the experience from the students’ perspective. Another, limitation of this pilot
study is based on the small number of subjects involved in the experience during a short period of time.
However, despite these limitations, the results are strong, and the experience has been very satisfactory
for faculty and students. The faculty involved in the educational experience noticed how students’
interest and motivation increased in subsequent classes. This encourages the authors to take a step
forward by extending this project. In the near future, we plan to design interdisciplinary projects,
increasing the number of subjects involved and increasing the technical gestures to be analyzed.
This will allow us to achieve necessary knowledge of the professional training of university students.
5. Conclusions
The main conclusions of this work are brought into line with the promotion of interdisciplinary
practices given the numerous benefits that these imply. Students have perceived greater motivation,
a greater understanding of the contents and more significant connection between the theoretical and
the practice. This pilot study denotes the relevance of designing strategies that enhance thoughtful,
meaningful and interdisciplinary learning. The apprenticeship of future professionals in the physical
activity and sport science field must be practical and integrated into the professional context itself,
supported by the technological resources necessary to promote the construction of knowledge.
Therefore, it is necessary to propose interconnected and comprehensive educational practices and thus
contribute to the development of competent professionals. Decision-making, teamwork and spaces
for sharing experiences and knowledge could be the key to achieving these goals. The framework of
this educational experience is the EHEA, promoting the global development of generic, specific and
professional competencies. These are skills that are highly demanded in the current world of work.
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